Papillary muscle infarction was produced in 16 mongrel dogs by placing sutures around the base of one of the papillary muscles. In addition, patchy infarction of the adjacent left ventricular wall was produced by placing an Ameroid constrictor around the appropriate coronary artery. Mitral insufficiency developed in 14 of these animals; it was severe in four and mild to moderate in ten. Mitral insufficiency was not produced by isolated infarction of a papillary muscle or by isolated infaretion of the left ventricular wall.
and left ventricle. Papillary muscle contraction, occurring synchronously with left ventricular contraction, is believed to tauten the chordae tendineae, preventing prolapse of the mitral leaflets into the left atrium.1 2 Loss of this contractile function, resulting from myocardial infarction with subsequent papillary muscle fibrosis or ischemia, has been described by Burch" [3] [4] [5] and others6 7 as a cause of mitral insufficiency. This entity has been named "papillary muscle dysfunction."
A previous study from our laboratory has shown that infarction and later fibrosis of either the anterior or posterior papillary muscle in the canine heart does not lead to mitral regurgitation.8 This observation was confirmned by Tsakiris et al.9 The preseint study was undertaken to investigate further the role of papillary muscle dysfunction in the production of mitral Circulation, Volume XLIV, August 1971 insufficiency, on the assumption that it may be at least partly responsible for mitral insufficiency. It was postulated that myocardial infarction or ischemia, producing dyskinesia* or dilatation of the adjacent free wall of the left ventricle, might act in concert with the nonfunctioning or malfunctioning papillary muscle to bring about incompetency of the mitral valve.
Methods Twenty-six adult mongrel dogs weighing [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] kg. formed the basis of this study. This study was initiated in several other animals, but these died before the entire experimental protocol could be completed. The animals were anesthetized with intravenous pentobarbital, 30 mg/kg body weight, an endotracheal tube was introduced, and the lungs were ventilated with a Palmert respirator. Using sterile technique, a left thoracotomy was performed through the left fifth interspace, the pericardium was opened, and a purse-string suture was placed around the left atrial appendage. After amputating the tip of the appendage, the left index finger was introduced into the left atrium and advanced through the mitral valve in order to palpate the papillary muscle and to guide accurate placement of sutures. Four full-thickness sutures were then placed through the left ventricular wall around the four quadrants of the papillary muscle to be infarcted. Care Table 1 and figure 4 show the cineangiographic findings. Seven of the nine animals from group I and all from group II demonstrated mitral regurgitation. This was severe in four and mild to moderate in ten of the 16 animals with combined papillary muscle and free left ventricular wall infarction ( fig. 4) . None of the control animals and none of those with only an Ameroid constrictor around the coronary artery had mitral regurgitation. There was no difference between the incidence or severity of mitral insufficiency between group I, those with anterior wall and papillary muscle infarction, and group II, those with posterior wall and papillary muscle infarction. Areas of akinesia or dyskinesia'3 were seen in 13 animals, six of these from group I, four from group II, and three from group III. These abnormalities were associated with severe mitral regurgitation in three animals, moderate mitral regurgitation in two animals, and mild insufficiency in three. Five animals with no demonstrable mitral insufficiency had ventricular dyskinetic segments. Three of the four dogs with severe mitral regurgitation (3+ to 4+) had large left ventricular end-diastolic volumes. In the animals in which the mitral regurgitation was either mild or absent, the left ventricular end-diastolic volumes ranged from normal to increased (table 1) . Thus, both left ventricular dilatation and/or dyskinesia may develop without producing mitral regurgitation.
Pathologic Studies
Twelve hearts from groups I and II were examined at autopsy. Ten had moderate to severe fibrosis and atrophy of the infarcted papillary muscle. The other two had less marked fibrosis. In three animals the contralateral papillary muscle had become markedly hypertrophied and dilated ( fig. 5) . In all but two of the hearts examined from groups I and II, the left ventricle was both hypertrophied and dilated. The left ventricular myocardium, in the area supplied by the stenosed or Figure 5 Left arrow points to atrophied anterior papillary muscle (group I). The arrow to the right points to the posterior papillary muscle which is hypertrophied. 
